The strategic priority of the European Union is research, development and innovation, as has been explicitly stated by its
Introduction
Referring to the link between economic performance and innovation processes linked to R&D is not a novelty; on the contrary, it is a highly accentuated relationship regarded as strategic within the European Union. The Lisbon Strategy for the period 2000-2010 created an unfulfilled vision when it described the EU in 2010 as "the most competitive and dynamic knowledge-based economy in the world capable of sustaining economic growth with more and better jobs and greater social cohesion", (European Communities, 2004) . The follow-up report by a team of European experts led by W. Kok sought to realise this idea and highlighted the key moments for sustainable growth by identifying the main paths for improving Europe's performance and competitiveness in the world. Research and development is referred to as an absolute priority, which is justified by the fact that "there is strong evidence that productivity growth is greater the higher the R&D spending ... research shows that up to 40 % of labour productivity growth is generated by these expenditures ... " (European Communities, 2004: 15) . Kok's report mentions the announced target from 2002 of spending at least 3 % of gross domestic product on research by 2010, two-thirds of which should be funded by the business sector.
Europe's real position in the world is evidence of the evolution of the global gross domestic product structure by the continents presented in Figure 1 . It clearly shows that Europe began losing its position after 2008, but the position of stagnant America is also being taken over by Asia, where the major growth engine represents the great Chinese economy. According to the forecast of the global PwC consulting firm, the economic dominance of the EuroAmerican region will ultimately end in 2050 (PricewaterhouseCoopers, 2017) .
Europe is even lagging behind on long-term development of gross domestic product. If the GDP index of the world's gross domestic product index was 21.82 % between 1970 and 2015, Asia achieved a rate more than double this figure -52.26 %, while America alone was only 18.55 % and Europe only 13.70 %.
The year 2010 did not, therefore, bring the European Union, the most important economic entity in Europe, into the condition predicted by the Lisbon Strategy for the period 2000-2010. Its successor, the Europe 2020 strategy, defines three main objectives, the first of which is labelled "smart growth" and represents "developing an economy based on knowledge and innovation" (European Commission, 2010) . It also defines the objective in relation to R&D funding: "3 % of the EU GDP should be invested in R&D"; in its Annex 1: "Achieve the target of investing 3 % of GDP in R&D in particular by improving the conditions for R&D investment by the private sector and developing a new indicator to track innovation". At the beginning of the new programming period, in July 2014, German GTAI (Germany Trade & Invest) published a comprehensive document called Industry 4.0 with the subtitle Smart Manufacturing for the Future, which, on the basis of the definition of the concept itself, identifies Germany as a potential global leader in digital development economics (MacDougall, 2014) . The digital economy itself, Industry 4.0, based on the so-called Internet of Things, could be labelled according to Valenta's Innovation Classification (Valenta, 2001) as the ninth (the highest) order of innovation, which represents change based on a new approach to nature. If innovations are perceived as the conditio sine qua non of economic growth, i.e. of socio-economic development, not only in general, but also within the context of the EU cohesion policy, it is necessary to analyse the relationships between pro-innovation factors and wealth creation, not only in the individual EU Member States but also at their regional level.
In view of the changing circumstances, this analysis must be combined with the period that is characterised as the beginning of the Fourth Industrial Revolution, which anticipates the expectations of significant innovation performance associated with the development of the digital economy, and at the same time represents a new stage in meeting the EU's 2014-2020 objectives.
A dynamically changing society and its growth into Society 4.0 require attention to innovation-inducing factors in the interest of improving well-being, which is conditioned by proper performance.
The purpose of this article is to pay attention to the state of exploitation of pro-innovation resources in the individual EU countries, but also in their regions in terms of their impact on performance, in the period of the emergence of a new socio-economic paradigm related to the digital economy and the formation of Society 4.0. The aim of the article is to verify the following hypotheses: α) There is a significant dependence between the performance of the economy and the intensity of R&D in the EU.
β) There is a significant positive correlation among the EU countries between: a. the performance and share of employed university graduates or persons working in the field of science and technology;
b. the performance and share of those employed in the high-tech sector.
At the same time, it is the intention of the authors to classify the regions of the EU countries according to their level of performance and the level of pro-innovative human resources used. The verification of hypotheses will help answer questions that are at the centre of attention in strategic decision-making and in the direction of innovative regional policies; the results may also extend the theoretical knowledge of the economic implications of innovation for national and regional economies.
Theoretical Background
The EU Member States are still characterised by different innovation performance and different approaches to the management of innovative activities (Stiglitz, 2015) , and there is relatively high variability in achieving the Europe 2020 target in relation to research and development support (Tkac, Dulova-Spisakova & Gontkovicova, 2017) . In general, the thesis on the increasing role of so-called intensive factors of development (quality of human resources, application of science and development, technological and non-technological innovation, etc.) is generally accepted in assessing the impact of aggregate productivity on economic growth (Hajek & Mihola, 2009 ). However, increasing R&D spending alone is not enough. Herrera-Echeverri (2017) points out that public spending on research and development is much more effective in countries with "high institutional quality", and the conditions he mentions for the development of partnerships, "scientific production work" and "venture capital" show possible ways of development in this area. Similarly, in terms of innovation performance, the sectoral structure of the economy is important (Kraftova, Mateja & Zdrazil, 2013) as is its focus on the knowledge-intensive sector. In addition, according to Krafft, Quatraro and Saviotti (2014) , its development depends on the life cycle of this sector, the strength of the region in the field, and also on "the general features of the economic environment of the region". For many countries and regions, the key to the economic growth and innovation performance of high tech firms is characterised by at least 5 % R&D investment, at least a 10 % share of university graduates and a product based on advanced, unique or leading technology (Baruch, 1997; Kraftova & Kraft, 2008) . From the point of view of regional performance, the effect of potential cross-border cooperation in terms of the European Union does not escape attention (Zdrazil & Kozun-Cieslak, 2017 ) and often does not have a fully institutionalised form, but can be a platform for the development of innovative activities of Euro regions. Innovative activities driven by investment in R&D should play a crucial role in fulfilling the vision of sustainable growth, and the development of the dynamics of the changes in the use of resources, the orientation of investment and technical development, as well as the development of institutional structures, are brought into line with current and future needs (Galvas & Kubatova, 2006; Ho & Lee, 2015) . One cannot forget the varying levels of public expenditure commitment to meeting the needs of the country's citizens. M. Halaskova and R. Halaskova (2017) show a variation spread of European countries at 30 percentage points in the indicator of the percentage of government gross domestic product expenditure between liberally oriented countries (30 %) and Scandinavian countries (60 %). The efficiencyusefulness and effectiveness -of the use of pro-innovation resources in individual regions is also differentiated (Kraftova & Kraft, 2016) . In his introductory speech at the 5 th European University Business Forum, A. Vassiliou calls for the implementation of different forms of cooperation and partnership between the academic and business spheres, recalling the Knowledge Alliances pilot project proclaimed in 2011 by the European Parliament and co-financed from the EU budget, at the same time presenting the European paradox: "despite excellence in research, highly skilled graduates and dynamic companies, we are still lagging behind competitors in terms of business creation and bringing ideas to market." (Vassiliou, 2013, 5) Partnership in the form of so-called Triple Hellix (cooperation between universities -industry -governments) combine Rang and Etzkowitz (2013) with two complementary perspectives: neo-institutional and neo-evolutionary, reflecting a new vision of the interactions of the three groups of actors. This is even referred to as a strategic structure in regional development processes (Kinnunen et al., 2016) . Such partnerships can become an important driving force for regional development (Mateja, 2009) , which stimulates the development of so-called smart specialisation -i.e. economic, scientific and technological specialisation -of regions connected with the stimulation of the entrepreneurial spirit and interplay between institutions, innovations and development (Zitek & Klimova, 2016a; Kotnik & Petrin, 2017; Morgan, 2017) . This smart specialisation can also play a significant role in terms of the applied types of knowledge bases in the regions -analytical, synthetic, symbolic and their combinations -which then necessarily determine the implementation of regional innovation policy, as pointed out by Zitek and Klimova (2016b) . If innovation is perceived as the driving force behind economic growth and regional development and its fundamental parts are knowledge intensive activities, it is necessary for regional policy to support such a configuration of regional environment factors that will contribute to the development of these knowledge-intensive activities (Domenech, Escamilla & Roin-Ttierno, 2016; GlinskaNewes et al., 2017) . European regions are characterised by differences in their performance, resulting, among other things, from their geographical differences, the differences between urban and rural regions, etc. Capello and Lenzi (2016) warn against the inadequacy of internal scientific research and technological activities for socio-economic growth in the regions, and Pagliacci (2017) highlights the need for a "place-based" approach to achieve the Europe 2020 goals, although this requires a great deal of effort.
Methodology
Performance is measured by the relative GDP value, i.e. GDP per capita, both at the national level (GDP-PC) and at the NUTS 2 (RGDP-PC) level. Under investigation are both the EU Member States (28, including the currently exiting UK) and European regions at the NUTS 2 level, after the year 2011, since there have been 275 (excluding the Extra-Regio).
As the pro-innovation factor, R&D intensity was selected at the national level and quantified as a percentage of R&D expenditures in its structure: expenditures of the business enterprises sector (BERD), government sector (GERD), higher education sector (HERD) and private non-profit sector (NGORD).
At the regional level, two pro-innovation factors focusing on the involvement of human resources are included in the analysis, both human resources in science and technology (HRST) according to OECD (OECD, 1995), i.e. the active population in the 15-74 age group having successfully completed education at the tertiary level or being employed in science and technology as a percentage of the total active population aged 15-74, and employment in high-tech sectors as a percentage of total employment (EHTS). The data are aggregated according to the sectoral approach at NACE Rev. 2 on a 2-digit level. The analysis is abstracted from the possible mobility or migration of employees, not only due to the absence of relevant statistical data but also with regard to the fact that these processes are generally perceived as marginal.
In the first part of the survey, Eurostat data were processed for the 11-year period of 2004-2014, i in which the strategy of smart specialisation is perceived as a necessary condition for the drawing European Structural and Investment Funds.
To verify the hypothesis and the relationship between the performance of national economies (GDP-PC as a dependent variable) and their R&D expenditure (R&D as an independent variable) a regression function has been sought that would not have a random component of dispersion greater than two-fifths, or the determination coefficient would exceed 60 %. (This value is derived from the consideration that in linear relationships the determination coefficient is the second power of the correlation coefficient, according to Table 1 above the level of 0.6 is considered the mean higher significance of the relationship.)
In the second part of the research, the Pearson correlation coefficient was used to determine the correlation rate at the NUTS 2 level between the regional indicators of RGDP-PC and HRST and between RGDP-PC and EHTS -verification of hypothesis βa and βb. The results are evaluated according to the following scale -see Table 1 , which modifies the frequently-used three-step scale (Taylor, 1990) . For the classification of regions, a special classification matrix with quadrants defined by intervals for the relationship between HRTS and RGDP-PC was created and for the EHTS and RGDP-PC relationship taking into account the reality of the EU NUTS 2 regions. These intervals are defined by zero, median and maximum of each indicator considered -see Table 2 . In order to emphasise the causal-consequence relationship, RGDP-PC is always considered as the second member of a pair in marking the MIN-MAX and MAX-MIN quadrants. For regression and correlation analysis, offset and maximum and minimum values were tested using the Dixon test (Dixon, 1951) at a significance level of α = 0.05. In the case of the countries, the (maximum) offset value was presented for GDP-PC Luxembourg, and therefore it was excluded from the regression analysis; in the case of NUTS 2 regions, one offset value (maximum) for RGDP-PC was also found for NUTS 2 Inner London West, which was subsequently excluded; (noteworthy was that this region was once again in first place in terms of HRST, albeit not as an offset value, but in the EHTS it was only in 12 th place).
Another problem was the absence of 22 pieces of data (for NUTS 2 regions of eight EU countries not containing the capitals) of 275 for the EHTS indicator in 2014. As a method of estimating these data, adding the closest value over time (for 7 regions) and a less precise method for regions where EHTS values were completely absent (15 regions) by adding the average NUTS 2 data for the country concerned, without including the regions containing the capital cities, as these regions usually have significantly higher values.
For the sake of clarity, the country's international abbreviations are used. 
Research Results

Performance and Intensity of Research and Development at the National Level
The performance of the EU-28 measured by GDP-CP monitored in the eleven-year period has been steadily growing slightly ( 
Source: own processing with the use of Eurostat data (2016e)
The three northern EU Member States are spending more of their GDP than the USA on research and development. Finland and Sweden are among the four "world leaders" over 3 %, together with Japan and South Korea.
Germany and Austria are also keeping pace with the USA. In addition to these two, EU-28 average R&D (i.e. only 1.89 %) is exceeded by Belgium and Slovenia. Most EU Member States have an average spending of 2.14 % to 1.0 % on research and development (FR, NL, UK, LU, CZ, EE, IE, ES, PT, IT, HU). This interval is also reached by China, Norway and Russia. Unfortunately, ten EU Member States range with their average R&D below 1.0 % of GDP (LT, HR, PL, EL, MT, SK, LV, BG, RO, CY) together with Turkey; see Figure 2 . Romania and Cyprus do not reach even half the percentage of expenditure monitored on its GDP.
When verifying hypothesis α, the relationship between the performance of the national economy (GDP PC) and R&D intensity (R&D), the most suitable was found to be the second order polynomial function, whose quadratic equation y = -2,022.6x 2 + 17,933x + 1,292 (1) shows a coefficient of determination R² = 0.6355, which meets the required level of research. Therefore, hypothesis α was accepted. However, not only the relationship between the average values of the indicators of the EU Member States for the period 2004-2014 but also in individual years was tested. The linear regression function (increasing) presenting the direct proportion was related to the determinant coefficient above the level 0.6 at 3 years of the monitored eleven (2010, 2013, 2014) , the logarithmic function reached the required level of the determination coefficient only in 2004. The relationship between R&D and GDP-PC is best described by a quadratic equation, the determinant of which exceeded the required level of research in all the monitored years with the exception of 2011 and 2012.
Regression functions in the form of a parabola for the 2004-2014 average -see Figure 3 -show that the contribution of R&D expenditures to economic performance is not constant and that there is probably a certain degree of saturation where the increase in these expenditures is associated with a lower increase of performance. In addition, other factors may affect the economy, for example, the Czech Republic and Ireland spend roughly the same amount on R&D, but the GDP-PC economy is diametrically different; Cyprus is comparable to Romania in the area of R&D spending, but its GDP-PC is, however, much higher. Eurostat data (2016b; 2016e) Needless to say, the effectiveness of the use of allocated resources for research and development plays a role. The case of Finland and Sweden shows that while Finland spends slightly more on R&D than Sweden, Sweden achieves higher performance with its spending. The parabola in Figure 3 defined by equation (1) essentially divides the points in the Figure 3 (the EU countries) into two groups:
-those countries that are above it have higher performance (GDP-PC) depending on their R&D spending; -on the contrary, those who occupy a position under the parabola do not have adequate reflection of their spending on R&D in the creation of their wealth.
In this context, Slovenia is an interesting case, which has more relative R&D expenditures than the Netherlands and the United Kingdom but does not reach their economic performance, although it is exceeded only by the "peculiar" Cyprus, which joined the EU after 2003, with the lowest value R&D at the average GDP-PC level.
The Importance of the R&D Expenditure Structure
The internal structure of R&D expenditures in the individual EU Member States was also examined. It turns out that the four classified R&D elements (i.e. BERDbusiness enterprises sector, GERD -government sector, HERD -higher education sector and NGORD -private non-profit sector) are used differently by country and their impact on economic performance.
The maximum share of BERD is achieved by Finland (2.15 % of GDP), Sweden (2.12 % of GDP) and Austria (2.11 % of GDP). There are four other countries (DK, DE, FR and BE) above the 1.5 % BERD of GDP, i.e. the countries that appear in Figure 3 in the upper right quadrant, plus exceptional Slovenia. At the same time, eight of them exceeded the level of two-thirds of the BERD in R&D in 2014; in descending order, these are SI, IE, BE, HU, AT, DE, FI and SE.
In general, the second most significant element of these expenditures is HERD. Its maximum share in total R&D is reached by Denmark (1.01 % of GDP); over 0.5 % of GDP is spent in this segment by eight EU countries (SE, AT, FI, EE, NL, PT, LT, CZ), representing a mix of the top right (SE, AT, FI, NL) and left lower quadrant (PT, CZ, EE, LT). In the upper right quadrant, we could probably speak of the saturation limitation, but in the left lower quadrant there are likely to be financing opportunities.
Government spending on research and development (GERD) is maximised by Germany (but it is only 0.42 % of GDP), followed by the Czech Republic and Luxembourg (0.36 %), followed at a certain distance by France (0.3 %).
Outsiders in funding research and development are of non-governmental non-profit organisations. The maximum of this segment is shown by minimalist Cyprus (from R&D point of view), at 0.08 % of its GDP.
In terms of structure, it would be possible to classify the four elements in terms of the impact on economic performance as follows: 1. BERD, 2. HERD, 3. GERD and 4. NGORD. It can be deduced that the most significant influence on growth in wealth creation is the support of research and development by entrepreneurial subjects, followed by the allocation of resources to higher education. At a certain distance, government spending on research and development generate growth impulses, and spending by non-governmental non-profit organisations is relatively non-significant.
Relationship of Pro-Innovation Factors and Performance in the EU Regions at the NUTS 2 Level
When examining the correlation between the performance of the EU regions at the NUTS 2 level measured by RGDP-PC in the reference year 2014 and the proportion of employed persons with higher education and persons in the field of science and technology (HRST) - Table 1 .
In addition, the correlation between equally quantified regional performance and the share of persons employed in high-tech sectors (EHTS) -verification of the βb hypothesis -which also achieves a positive medium-high level, is, however, lower than the correlation coefficient between RGDP-PC and HRST by roughly 11 percentage points, r = 0.61.
Classification of NUTS 2 regions by HRST and RGDP-PC levels
If we apply a matrix view of the NUTS 2 regions of the EU in the sense of the defined values and quadrants in Table  2 , we reach the relatively interesting results quantified in Table 4 . Source: own processing with the Eurostat data (2016c the Eurostat data ( , 2016d This simple classification again proves the link between the performance of the economy and the share of human resources in science and technology, whether in the form of acquired tertiary education or in the form of active participation in science and technology. The MAX-MAX quadrant represents the largest proportion of regions (43 %) in which the higher than average HRTS value is greater than the average RGDP-PC. At the same time, the second largest part of the regions (34 %) does not reach higher than a median RGDP-PC value at the current median HRTS limit indicator. A small group of regions (14 %) is able to extract relatively high RGDP-PC from low HRST, or other major factors influencing the economic performance of the region can be considered. This is a relatively diverse range of regions of the traditional EU Member States, including Malta and two regions of the former GDR. On the contrary, in a group of regions (9 %) with a relatively high share of HRST showing relatively low economic performance, onefourth of so-called new Member States are represented. These regions, therefore, are not yet sufficiently using the potential of their human resources in science and technology.
If the threshold of the median RGDP-PC value of €24,300 shifts, for example, to the required high economic output of €40,000, then only 17 NUTS 2 regions of the EU (i.e. slightly over 6 %) would join this group from the MAX-MAX quadrant. They can be said to be able to use their HRST to encourage the high creation of wealth in the region. It is also interesting that these regions belong to individual national economies: CZ (Prague); DK (Hovedstaden); DE (Stuttgart, Oberbayern, Bremen, Hamburg, Darmstadt); FR (Île de France); LU (Luxembourg); NL (Groningen, Utrecht, North-Holland); AT (Vienna, Salzburg); SK (Bratislava Region); SE (Stockholm) and UK (Inner London -East), but also that all the metropolitan regions of these countries belong to this group, with the exception of Germany.
Classification of NUTS 2 regions by EHTS and RGDP-PC levels
When assessing the NUTS 2 regions of the EU in terms of the relationship between their allocation of human resources in the high-tech sector and economic performance, it is not -compared to the previous findingsa very different situation, see Table 5 . Source: own processing with the use of Eurostat data (2016a Eurostat data ( , 2016d A total of 71 % of the EU regions (the sum of the MIN-MIN and MAX-MAX quadrants) show an interdependence between the EHTS level and the economic performance of the region measured by the RGDP-PC.
The MIN-MIN quadrant roughly corresponds to the relationship between RGDP-PC and the regional HRTS. The intersection of both MIN-MIN quadrants occurs at 74 NUTS 2, i.e. in 27 % of European regions the low RDGP-PC is associated with both low HRTS and low EHTS.
The EU regions with a high level of EHTS associated with high performance are 4 percentage points lower in the MAX-MAX quadrant of Table 5 than in the fourth quadrant of Table 4 . "Stars", which make their significant investment in employment in the high-tech sector their economic output, are the twelve following NUTS 2 (selection from the MAX-MAX quadrant): BE (Reg. Bruxelles/Brussels Gewest); CZ (Prague); DK (Hovedstaden); DE (Oberbayern, Darmstadt); IE (Southern and Eastern); FR (Île de France); AT (Vienna); SK (Bratislava Region); SE (Stockholm); UK (Inner London-East; Berkshire, Buckinghamshire and Oxfordshire). These regions (once again the metropolitan regions prevail) can allocate a high proportion of employees to the high-tech sector, but mainly their allocation is linked to the high economic performance of the region. It can be inferred that the share of universityeducated and R&D personnel and the transformation of science and technology into the real economy materialised in the high-tech sector is significant for the performance of the economy. This is confirmed by the comparison of both MAX-MAX quadrants, where their intersection represents 32% of the 274 European NUTS 2 regions.
The regions that in terms of wealth creation inefficiently use both HRTS and EHTS (intersection of both MAX-MIN quadrants) represent a group of (again) twelve NUTS 2 that belong both to the traditional (9) and the new (3) On the contrary, there are 29 regions that are able to achieve high economic performance with a relatively low level of HRST and EHTS (intersection of both MIN-MAX quadrants), i.e. over 10 %. Among these regions which effectively boost the value of their small human resources in the high-tech sector are the regions of DE (Stuttgart, Bremen, Hamburg), Luxembourg, the regions of NL (Groningen, Utrecht, North-Holland) and the UK (North Eastern Scotland). In other words, there are other factors in these regions driving the economy.
Conclusion
The EU's demand for R&D intensity quantified as R&D>3 % was certainly ambitious in 2000. This requirement persists. Average values for the 2004-2014 period exceeded the stated figure for only four countries, in two EU countries (FI, SE), Japan and South Korea. The situation of the Member States is alarming in terms of implementing their innovation policy, where the average value of this indicator is below 0.5 % (RO, CY). However, the situation of countries with a value of between 0.5 % and 1% (seven Member States joining the EU after 2003 and Greece) would require a re-evaluation of their innovation strategy.
Regression functions capturing the relationship between R&D intensity and parabolic performance of the economy point to the fact that the contribution of R&D spending to economic performance is not unchanged. There is a very likely degree of saturation for which the increase in these expenditures is associated with lower performance gains, although it is impossible to ignore the possible nonnegligible impact of specific conditions in each country. R&D structure certainly plays a role. From research results, it can be deduced that the most important influence on the growth of wealth creation is the support of research and development by entrepreneurial subjects, followed by the degree of allocation of funds to higher education. Only with a certain distance -given their scale -do governmental expenditures in R&D deliver growth impulses. Relatively insignificant are expenditures in this sector from nongovernmental non-profit organisations.
Although the degree of the correlation between the economic performance of the regions and the two assessed pro-innovation sources (HRST and EHTS) is in the median higher correlation score, it is not negligible, with a certain distance (11 percentage points) of the correlation coefficient between RGDP-PC and the share of people employed in the high-tech sector, compared to the HRST correlation. This can emphasise both the role of research itself and the importance of university-educated workers, especially with an emphasis on the development of a knowledge-based economy.
The link between HRST and wealth creation is illustrated by 77 % of the EU regions, either by the low share of university-educated workers and science and technology workers being associated with low RGDP-PC or on the contrary, by high RGDP-PC generation. At the same time, it cannot be overlooked that the MAX-MAX relationship between HRTS and RGD-PC contains the highest values in regions that represent or include the capital of the country. Similarly, the link between EHTS and the economic performance of the region measured by RGDP-PC shows the reality of 71 % of the EU regions. The low RGDP-PC is connected in less than one-third of European NUTS 2 with low levels of both HRTS and EHTS, while in one-third of regions the high RGDP-PC is determined by the high level of HRTS and EHTS. From this it can be concluded that for the performance of the economy both the share of university-educated and those involved in R&D and the transformation of the results of science and technology into the real economy materialised in the high-tech sector are important.
The results of the analysis and confirmation of established hypotheses can be used in the development and updating of the EU innovation policies, where R&D remains a significant impulse, their level and structure, as the BERD and HERD are the most significant, they should be preferred in the countries with lower performance. The demonstrated correlation between selected human resources groups (HRST and EHTS) together with the classification of NUTS 2 regions of the EU countries can in turn guide the development and updating of strategic development plans of individual regions, especially in the context of the transition to the digital economy and the formation of the Society 4.0.
And precisely because innovation, research and development, based on intuition and invention, are human domains (because the creator of artificial intelligence is also human), it is important not to forget while assessing the relationship between pro-innovation factors with economic performance such a seemingly inner entity like interpersonal relationships. Based on this, non-formal and formal knowledge alliances can be created, which should be supported both by regional and national innovation policies. Whether this "soft element" from the area of pro-innovation factors, representing the interconnection of human and social capital, can result in a regionally significant smart specialisation that produces positive economic growth effects seems to be a possible direction for follow-up research.
